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There has been a substantial rise in policy recommendations and implementation of parenting interventions to prevent and treat disruptive child behavior problems. [1] [2] [3] [4] [5] Disruptive behavior problems, such as defiance and anger, put children at high risk for oppositionaldefiant disorder and conduct disorder, and carry a high burden for individuals and society as a whole: they are common, persistent, and costly. 6 Parenting interventions based on (social) learning theory are an effective, and cost effective, strategy to reduce disruptive child behavior across countries and cultures. [7] [8] [9] [10] Building on Patterson's theory of coercive cycles, 11 these interventions focus on increasing positive parent-child interactions (e.g., through parent-child play), teach parents to reward positive child behavior (e.g., providing
praise), and to use adequate disciplining techniques for misbehavior (e.g., providing a "timeout").
When deciding which parenting interventions to implement, service providers are faced with an often difficult choice: import interventions developed and evaluated in other countries or nurture 'homegrown' interventions that are developed in the target families' own country? This question highlights a lack of our understanding of how intervening in parenting practices influences developmental pathways of disruptive child behavior across cultures, and the level of context-dependency of interventions that is involved.
Transported and Homegrown Interventions
Importing parenting interventions has several advantages over developing new interventions. First, developing an intervention is time-consuming and costly. Second, if an intervention is proven effective in a certain context, this can be a promising sign for its effectiveness in another context. Third, and relatedly, if coercive parent-child interactions 11 MANUSCRIPT ACCEPTED FOR PUBLICATION IN JAACAP (VERSION 4 MAY 2016) 4 are at the core of the development of disruptive child behavior across countries, similar techniques for breaking these cycles may work equally well across countries. 7, [12] [13] [14] An alternative approach to importing parenting interventions is to develop interventions locally, based on the same underlying theory as established interventions. This has the advantage of specifically designing interventions to fit the needs of families within a certain country. 15 7, 26 we hypothesize that transported interventions are as effective for reducing disruptive child behavior as homegrown interventions.
Is Transportability Equally Effective for Different Programs and for Different Regions?
The transportability of parenting interventions may differ across different types of programs. Although the content of many programs based on social learning theory principles interventions were just as likely to be effective (and in some respects more so) in countries that were culturally more distinct from the interventions' countries of origin. In this study, we explore for several different geographical regions whether either importing interventions or nurturing homegrown interventions seems the best approach for reducing disruptive child behavior.
The Present Study
The present systematic review and multilevel meta-regression aims to inform theory on how parent-child interactions in different countries shape disruptive child behavior in children, and to better enable policy makers to decide which interventions to implement. We examine to what extent (1) transported parenting interventions for reducing disruptive child behavior lead to better (or worse) outcomes than homegrown parenting interventions, (2) different parenting intervention 'brands' retain their effectiveness after transportation, and ( 
Method Data Sources, Study Selection, Inclusion Criteria
We identified randomized controlled trials of parenting interventions that were based on behavioral / social learning theory and aimed at reducing disruptive child behavior.
Because this is a field that has been extensively reviewed, 29-31 we conducted searches in line with Cochrane guidance 32 on systematic reviews of reviews. Relevant systematic reviews that were published from 2008 to 2015 were searched (see Supplement 1a, available online).
Included systematic reviews for identification of eligible trials are presented in Table S1 , available online. No date limit was placed on included trials. We also searched for recent trials that may not yet have been systematically reviewed through searches of six online databases (see Supplement 1b, available online) and for unpublished trials by contacting experts and searching trial registries. Neither reviews nor trials were excluded based on language, and efforts were made to identify trials published in any language, for example, by contacting colleagues and other experts working on parenting program in many countries and regions. We applied our inclusion criteria to the list of trials, based first on abstracts and then, if needed, the full text, to produce a list of included trials for this review. Please see Figure 1 for our PRISMA flow-chart. We acknowledge that although our search was systematic and thorough, we cannot fully exclude the possibility that there might be trials that we did not identify.
We included trials that compared a parenting intervention (comprised of techniques largely based on the principles of social learning theory) to a control condition. Other inclusion criteria were: (1) random assignment to treatment conditions, (2) years, and (4) a control condition that was either no-treatment, wait-list, minimal intervention (e.g., telephone helpline), or care as usual. We excluded interventions directed at parents or carers of special child populations that were not defined by their behavioral problems, including (but not limited to) children in temporary foster care, children of the street, children with autism, and children with physical disabilities or very severe learning disabilities or mental illness. Because conduct problem symptoms and hyperactivity-impulsivity symptoms often co-occur in young children with disruptive behavior, 33 samples of children with ADHD that came up in our search were included as long as the study explicitly focused on reducing conduct problems. Importantly, only outcome measures of general disruptive behavior, not ADHD symptoms, were included in our study. Trials were excluded if they involved a wide range of services to children and families but did not isolate the effects of parenting intervention.
One author (WK) assessed abstracts and full text of studies that were likely to meet inclusion criteria; discrepancies and the final list of trials included in the review were assessed by two other authors (PL and FG). Final inclusion in the meta-regression was agreed by all authors.
Data Extraction
In addition to general trial characteristics, we coded whether the evaluated intervention was transported or homegrown. Unfortunately, trials on transported interventions did hardly provide any information about the extent to which interventions were culturally adapted. This could therefore not be included in the analyses. Included outcome measures were all parent-reported measures of disruptive child behavior to ensure comparability across trials: observed and teacher rated child behavior were available only for a subset of trials.
Most outcome measures were symptom measures; only small minorities of the outcome control comparisons and treated these as separate studies. We avoided double-counting of control participants by estimating effect sizes with the size of the control group split between the two clusters resulting from each of these two trials. Twenty-one trials did not provide relevant outcomes measures or sufficient information to computed effect sizes and were excluded from the analyses (Table S2 , available online).
Data Analyses
We used a three-level multilevel meta-analysis method with random effects to account for the clustering of outcomes within studies. Level 1 is 'implied' and represents research and control participants in the studies. Level 2 is composed of each outcome measure for a treatment-control comparison (within-study level). Level 3 is composed of each study (between-study level). Multilevel meta-analysis is most appropriate when studies report multiple effect sizes corresponding to the same construct; i.e., unlike multivariate meta-analysis, where the variance-covariance matrix between different types of outcomes is required, multilevel meta-analysis can combine within studies multiple measures of the same outcome. 45 MANUSCRIPT ACCEPTED FOR PUBLICATION IN JAACAP (VERSION 4 MAY 2016) 11 Our meta-regressor, whether an intervention was transported or homegrown, was a binary variable that was placed on level three, between studies. We first fit an overall model with the meta-regressor to test for overall differences between transported and homegrown interventions. We then stratified models first by brand of intervention, and then by region.
For each meta-regression model, we calculated I 2 at the between-study level by dividing the variance component for this level by the sum of the within-study and between-study variance components and the arithmetic mean of the variances attached to each effect size, 45 and we compared this residual I 2 to the I 2 for a model without a meta-regressor. The regression coefficient is thus the difference in intervention effectiveness between groups expressed in terms of Cohen's d. That is, how many more (or fewer) standard deviations do intervention groups improve relative to control groups in transported interventions as opposed to homegrown interventions?
We then estimated the size of the intervention effect for transported and homegrown interventions by refitting meta-analysis models without an intercept. Because several of the study groups we were examining contained small numbers of studies and because we used random effects models, estimating intervention effects in this way allowed for a more stable between-study variance parameter to be estimated.
Risk of Bias
We assessed risk of bias in included studies (as high, low or unclear) using the Cochrane Collaboration tool (Table 1) . Tables S3a and S3b, available Table 2 ). Transported and homegrown interventions are thus not statistically different in their effectiveness in reducing disruptive child behavior.
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Results
Transported versus Homegrown Interventions
Differential Effectiveness per Intervention Brand
IY, Triple P, and PCIT yielded significant effects on reduced disruptive child behavior in their country of origin and after transportation. PMTO did not yield significant effects. There was little evidence to suggest that IY and PCIT are differentially effective before and after transportation ( Table 2 ). There was a trend suggesting that Triple P is less effective after transportation compared to in its home country, but this effect did not reach significance (95% CI 0.56 to -0.02). In all models, including transportation as a metaregressor did not meaningfully reduce I 2 . In addition, there were no significant differences in effect sizes of transported and homegrown interventions for any of the intervention brands (Table 2) . Because there were only two trials of PMTO in other countries, the transportability of PMTO cannot be interpreted.
Differential Effectiveness per Geographical Region
There were no significant differences in effect sizes between transported and homegrown interventions for any of the geographical regions ( Table 2) . As above, including transportation in meta-regression models did not reduce I 2 , and differences between groups did not rise to statistical significance. The mean effect size for homegrown interventions, but not transported interventions, was significant in non-English speaking European countries (UK and Ireland), but the difference between effect sizes of transported and homegrown trials was not significant. Because there were only two transported intervention trials in the US and Canada, the transportability of interventions to this region cannot be interpreted. 
Post Hoc Analyses
First, we re-estimated our overall model without interventions that were not 'branded' (i.e., did not have a formal name and manual). Second, we controlled for comparison arms that involved interventions that seemed more substantial than typical 'treatment as usual'.
None of these changed our findings about the overall lack of difference between transported and homegrown interventions.
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Discussion
We found no significant difference in effectiveness between transported and homegrown parenting interventions for reducing disruptive child behavior. The same underlying theoretical principles thus led to similar effects, regardless of whether translation of these principles into an actual intervention was done abroad or locally. This is reassuring for policymakers, practitioners and service commissioners, who can benefit from programs that have been designed and shown to work abroad, saving costs and money. Importantly, this finding held regardless of the region of the geographical region importing the intervention or the type (i.e., brand) of the intervention.
Thus, our findings support both the dissemination of evidence-based parenting interventions across countries and the use of locally developed and rigorously tested interventions based on the same theoretical principles. Our findings of the relative lack of difference between these strategies lead us to suggest that no preference should exist for either strategy. We do emphasize that, despite the strong intuitive appeal of homegrown programs, there is very little evidence to suggest they are superior in their effects to imported programs. This finding is of relevance to policymakers in countries without well-established evidence-based programs, but who want to choose an intervention. Moreover, if it comes to implementing homegrown interventions that have not yet been tested in randomized trials (which represent the majority of parenting interventions in most countries, e.g., in the Netherlands 46 ) then arguably preference should be given to interventions that have been properly tested, even if this was done abroad.
Parenting across countries has both similarities and differences. 47 Our findings suggest that translations of social learning theory-based principles (e.g., positive reinforcement increases behavior) into actual parenting techniques (e.g., providing praise for 
Clinical Guidance
 Parenting interventions based on social learning theory principles are an effective strategy to reduce disruptive child behavior.
 Policy makers and clinicians must often choose between using transported interventions (i.e., developed abroad) or homegrown interventions (i.e., developed locally).
 Transported and homegrown parenting interventions do not differ in their effectiveness to reduce disruptive child behavior; this finding was robust across intervention brands and geographical regions of western countries.
 Interventions should be selected on their evidence base, rather than on cultural specificity. Note. + = Low risk; ? = unclear risk; -high risk. Note. *** p < .001, ** p < .01.
